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CONCLUSIONS: ! 

2, Aged (30 days) residues of MON 1390 were very mobile in loamy sand, sandy loam, 
silty clay loam, and silt loam soil with Freundlich Kads values of 0.79-3.50. 
Adsorption increased with soil clay content and CEC. Parent MON 13900 had 
Freundlich Kab values of 0.60-3.72 nd its major aerobic soil degradate, MON 
13900 oxamic acid, had Kadr values o 0.65 -3.21. i 

Eobilitv - Leachin 

Samples (100 g, dry weight) of ed, sieved (2 m) Sarpy sandy loam soil' 
(59% sand, 31% silt, 10% clay, ganic matter, pH 8.0, CEC 10.3 meq/100 g) 
were placed in six flasks and to 85% of 0.33 bar moisture. The flasks 
were stoppered with foam plugs ubated at 25 + 1 C in the dark for 3 
days. Following the 3-day pre period, the soil samples were treated at 
1.38 ppm with oxazolidine ring 4 - 1 4 ~ ] ~ ~ ~  13900 (radiochemical purity 
98.12%, specific activity 27.6 nsanto), dissolved in 50% aqueous 
methanol; after treatment, the ture was readjusted to 85% of field 
capacity. Each flask was topp two-piece trapping tower (Figure 4) 
containing foam plugs to trap les and Ascarite to trap evolved 14c02; 
the samples were then incubate C in the dark for 30 days. The flasks 
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were weighed at 6- to 10-day intervals and water was added, as needed, to 
maintain the soil moisture at 65-85% of field capacity. 

At 30 days posttreatment, the soil.samples were separately extracted three times 
on a wrist-action shaker with 60% aqueous acetonitrile then once with 0.1 N 
ammonium hydroxide; extracts were separated from soil by centrifugation. Aqueous 
acetonitrile extracts from all six soil samples were pooled, as were the ammonium 
hydroxide extracts; aliquots of each pooled extract were analyzed for total 
radioactivity using LSC. The two pooled extracts were combined, and 
concentrated "to remove all organic solvent" by rotary evaporation (temperature 
not specified). The concentrated extract was analyzed for total radioactivity 
using LSC. Additional aliquots were analyzed by reverse phase HPLC using W (254 

I 

nm) and radioactivity detection on a Brownlee RP-18 precolumn followed by a 
Beckman Altex Ultrasphere-ODS C-18 column eluted with a two-step gradient of 

I acetonitrile and 0.002 M dibasic ammonium phosphate. 

The combined extract was found to contain 0.945 ppm ["c JMON 13900 residues; the 
calcium concentration of the combined extract was adjusted to 0.01 M using 
calcium sulfate. Subsamples of the combined extract were diluted with 0.01 M 
calcium sulfate solution to produce three additional solutions containing 0.050, 
0.202, and 0.603 ppm [14c]~0~ 13900 residues. 

Air-dried; sieved (2 mm) loamy sand, sandy loam, silt loam, and silty clay loam 
soils (Table 2) were used to determine adsorption of the aged MON 13900 residues. 
A preliminary experiment to determine equilibration time was conducted using the ' 

solutions containing 0.202 and 0.945 ppm [ f 4 ~ ] ~ ~ ~  13900 residues and the four 
I soils. Soil: solution slurries (1 g soil:5 g solution) were shaken in culture 

tubes for 1, 2, 3, 5, 21, 24, and 41hours; an equilibration time of 21-24 hours 
was selected for the definitive study (Table 6). 

For the definitive adsorption experiment, 1 g samples of each soil and 5 of the 
f4 calcium sulfate solutions containing 0.050, 0.202, 0.603, and 0.945 ppm [ CIMON 

13900 residues were transferred to screw-cap glass culture tubes. The 
soil:solution slurries were shaken at room temperature (not specified) for 21-24 
hours. After the shaking period, the slurries were centrifuged. The supernatant 
was removed, welghed, and triplicate aliquots were analyzed for total 
radioactivity using LSC. Selected samples were analyzed for MON 13900 and its 
degradates by HPLC as described above. 

I 

Desorption of MON 13900 residues was determined by replacing the supernatant 
I removed after adsorption with an equal volume (approximately 5 g) of pesticide- 

free 0.01 M calcium sulfate solution. The soil:solution slurries were shaken at 
room temperature for 21-24 hours. After shaking, the slurries were centrifuged 
and aliquots- of the supernatant were analyzed by LSC and, if sufficient [14c]~0~ 
13900 residues were present, by HPLC. The supernatant was replaced with an equal 

I volume of pesticide-free CaSO, solution, and the desorption procedure was 
.repeated twice more. [14C]~0~ 13900 residues remaining adsorbed to the soil 

, following desorption were quantified by LSC following combustion. 

p-: 

I Based on batch equilibrium studies, aged (30 days) residues of oxazolidine ring- 
labeled [4-14c]~0~ 13900 (radiochemical purity 98.1%) , at 0.050, 0.202, 0.603, 
and 0.945 ppm, were determined to be very mobile in Spinks loamy sand, Sarpy 



sandy loam, Sable silty clay loam, and Drummer silt loam soi1:calcium sulfate 
solution slurries (1:5, w:w) that were equilibrated for 21-24 hours at room 
temperature. Freundlich Kad8 the loamy sand soil, 1.70 for 
the sandy loam soil, and 3.50 for the silt 
loam soil; 213.0, and 247.2 (Table 13). 

14.1-20.78 on the loamy send 
on the silty clay loam 

soil, and 46.4-63.1% Adsorption increased 
with increasing soil were 0.50-1.08 for 
the loamy sand soil, for the silty 
clay loam soil, and 
balances ranged 

Freundlich Kads values for MON 0 were determined to be 0.60 for the loamy 
sand soil, 1.73 for the sandy soil, 3.17 for the silty clay loam soil, and 
3.72 for the silt loam soil; r K,,, values were 55.7, 341.4, 224.0, and 
289.9 (Table 13). The KdeS va 13900 were 1.98-4.98 for the sandy 
loam; silty clay loam, and si ; insufficient MON 13900 adsorbed to 
the lo- sand soil to calcul 

Freundlich Kads values for acid were 0.65 for the loamy sand 
soil, 0.84 for the sandy 1 r the silty clay loam soil, and 0.87 
for the silt loam soil; re s were 97.4, 194.8, 95.0, and 60.1 
(Table 14). Insufficient cid was detected in the desorption 
solutions to calculate I(deS values. 

In the aged soil extract used for he adsorption experiments, parent MON 13900 
comprised 80.9% of the total radio ctivity in the extract and its major aerobic 
soil degradate 2-[5-(2-furany1)-2, -dimethyl-3-oxazolidinyll-2-oxoacetic acid 
(PION 13900 oxamic acid, Fraction B comprised 11.2%. HPLC analysis of solutions 
following adsorption and desorptio was used to isolate and quantify parent MON 
13900 and MON 13900 oxamic acid. i .- 

COMMENTS : 

1. Typically, batch equilibrium stud re conducted using unaged pesticide and a 
study investigating the mobility ed residues is conducted separately, 
usually using column leaching te s. In this study, the pesticide was aged 
in sandy loam soil for 30 days, racted with aqueous acetonitrile and 
ammonium hydroxide; the resulti extract was used for the batch equilibrium 
experiments. Total 13 es, parent MON 13900, and MON 13900 
oxamic acid were determined to ile in the loamy sand, sandy loam, 
silty clay loam, and silt loam Should the registrant believe that 
the results are not represents bility of unaged MON 13900 and that 
aging of the pesticide may hav mobility (such as causing some 
interaction between the pesticide its degradates that may have increased its 
mobility), then a mobility s batch equilibrium) using unaged MON 
13900 can be submitted. 

2. It was reported that the desorption studies were conducted at room 
temperature; however, the was not specified. 

3. Four controls, which consisted of culture tube containing only test solution 
at each concentration, were the soil:solution slurries in the 



definitive adsorption experiment. It was reported by the study author that 2.2- 
5.3% of the applied radioactivity adsorbed to the glass culture tubes of the "no 
soil" controls. 

4. A stability experiment determined that MON 13900 did not significantly degrade 
during the batch equilibrium experiments. Soi1:solution slurries (1 g soil:5 g 
solution) were prepared using each of the four soil types and 0.01 M calcium 
sulfate solution containing 0.976 ppm oxazolidine ring-labeled [ 4 - 1 4 ~ ] ~ 0 ~  13900 
(radiochemical purity 97.2%). The soil:solution slurries were shaken for 40 
hours, then centrifuged and the supernatants were analyzed by LSC and HPLC. 
After 40 hours of shaking, parent MON 13900 comprised 94.3-97.9% of the total 
radioactivity in the solution (Table 27). 

5. To determine material balances for the aging portion of the study, volatile and 
bound [14~]residues were measured. The foam plugs in the trapping towers were 
collected and replaced at 10, 17, 24, and 30 days posttreatment and Ascarite was 
collected at 17 and 30 days posttreatment. Foam plugs from the trapping towers 
were placed in scintillation cocktail and analyzed for total radioactivity using 
. Ascarite from the trapping towers was placed in a flask and dissolved in 
distilled water. The flask was immersed in ice; the adsorbed 14coz was released 
from the Ascarire using concentrated sulfuric acid and trapped in phenethylamine 
solution. The trapping solution was analyzed for total radioactivity using LSC. 
[14~]~esidues remaining in the extracted soil were quantified using LSC following 

I combustion. Total 14c02 accounted for 13.4% of the applied radioactivity and 
bound [14~]residues were 14.5%; the material balance for the aging portion of 
this study was 90.8% of the applied (Table 3). 

6. The registrant reported that MON 13900 [3-(dichloroacety1)-5-(2-furany1)-2,2- 
dimethyloxazolidine] is a safener intended for use with chloroacetanilide and 
sulfonylurea herbicides in corn and sorghum. The maximum projected use rate for 
MON 13900 is 0.4 lb/A. 

7. The registrant reported that for studies conducted using radiolabeled MON 13900, 
the compound was synthesized with the radiolabel in the carbon atom adjacent to 
the nitrogen in the oxazolidine ring portion of the molecule. Studies were not 
conducted with the comportnd labeled in the furan ring portion of the molecule . 

because degradation of the radiolabeled furan ring would result in radiolabeled 
ring fragments that would be natural products composed of low numbers of carbon, 
hydrogen, and oxygen atoms. 
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I Table 3: Mass Balance Data or the Aerobic Aging of MOS 13900 in Sarpg Sandy 
Loam Soil 

Sample 

CONTAINS TRADE SECRET OR 
OTHERWISE CC'iFIDENTIAL 
INFORMATlON UF MONSANTO 

-4.7-  COMPANY 

MSG8962 

DPli  % of Applied 5; of Applied 
DPh1 DPM 

! Total Extractable . 

Bound Residues 
I 

; Volatile Day 10 
! Volatile Day 17 
I Volatile Day 24 
! Srolatiles Day 30 
: Total Volatile 
' C02 Day 10 
C02 Day 24 

, C02 Day 30 
Total C02 

'i 114630376 , 62.8 
i 26552756: 14.5 14.3 
I 48510 1 0.03 i 

46930 i 0.03 1 I 

31925 1 0.02 i , 

30422 ! 0.02 1 ! 
1'1 157787 i I 0.1 ; 

1 10925444 6.0 1 I 

i 10012270 ; 5.5 1 
1 3576004 i 2.0 1 ! I 

24513718 I a 13.4 ' 



Table 4: M u  Bairnce Data for the Adsorption/Desorption Experiments with MOX 
13900 in Drurmncr Silt Loam and JaLb Silty Clay Loam Soils 

I 

Drummer = Drummer gilt loam; Sable = Sable gilt loam; 

b 



Table 5: M u r  Balance Data for the Adsorption/Desorytion Experiments with MOK 
13900 in Sarpy Sandy L a b  end Sphk~  LOMy Sand SOib 

' 

S ~ ~ P Y ,  
Sarpy 

,SWPY 
.SWPY 
S-PY , 

s-PY 
Sarpy ' 
' S ~ ~ P Y  
Menn 
Std.Dcv. 

x$dkn 
Spinkn 
Spinkn 
Spinks 
Spinks 
Spinks 
Spinks A , 0.915 3.88 033 0.13 

' Spinks ~ 0.915 3.81 035'- -63s- -6iK- X i  i' 4.73- 
- 
c47 -- 

Mean - 
Std.Dev. --. -. . . .-.-- 
.Determined by combustion analysis. 
Sarpy = Sarpy randy loam; Spinkr = Spinks loamy   and 

Replicate 

A 
I3 
A 

A 
E l  
A 
,B 

A 
B 
A 
B 
A 
D 

'Initial' 
'' 

MOW 13900 Equir-alen ts ipg 
Solh ' AD Dl ' D l  TOt?[-:TI 03 Solp 
(ppm) Sol'n . ,  Sol'n -- 
0.050' ' 0.15' 0.05 
v0.050 ' 0.15' 0.05 
o.zoz- w-' 

Sol'n 
' 0.02 
0.02 
"m- 
0.07 
0.21 
0.21 
0.42 
0.33 

0.202 
0.603 
0.803 
P.945 
o.srs 

0.050' 
0.050 
0,202 
0.202 
0.603 
0.603 

-- . 
-- -- ---- .- - . -- .- .--- --. 

0.01 0.661d&~ Q.25 0.24 
0.01 0.00 0.01 0.25 
0.03 0.01 0:k-- . 1.00 
0.03 0.01 0.04 1.00 0.90 
0.09 0.03 0.08 
0.09 

Sol'n 
0.61 
0.01 

' 0.03 ' 

0.08 
0.09 ' 

0.09 
0.21 
a.ra 

0.64 
2.11 
2.09 
3.02 
3141 

0.19 
0.19 
0.79 
0.80 
2.45 
2.49 

0.19 
0.82 
0.59 
0.97 
0.87 

' 0.M 
0.04 
0.14 
0.13 
0.42 
0.39 

- ----. 
0.02 
0.01 

3.35 
0.04 
0.11 
0.12 
030 
0.17 

Tad- Rccovery 
Reravered Applied 
- i  

0.25 0.F4-- . -. -. 
103.2- 

0.24 0.24 101.0 
0,88- 

-- --- 
100.6 

I .OQ 
3.12 . 
3.09 
4.9% 
s.02 

-- 0.95'5- 

- 2.88 -- 
2.88 

. 4 3 s  

- ----- 105-1 
--. --- 108,5 
107.4 -- 
110.2 

4 .  J --- 111.5 1 



Table 6: Summary of Data frdrn Adsorption Kinetics Experiment with the YOS 
13900 and Soil Metabolite Mixture 

! Soil ' I Hours of , Sol'n Concentration (ppm) 
i i Shaking 0.202 ppm 0.945 ppm . 
1 . A B A R 

S h a I  of the 4Ch& samples r e k t  higher concentra 
than the 24-hour samples. This is probably due to the 

,tioris 
presence 

of soil puticles in the 41-hour rrmilc. 
- 
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Table 7: Adwrption Data for the MON 13OM) bnd $dl Metabolite Mixture on 
Dmqmer Silt Loem Soil 

6- '? 'Solution remaining in eoil after eupernatant removal. 
k % Rep = Replicate 
- w  C, = MON 13900 in Sol'n at Equilibrium (ppm) 

z = MON 13900 in Soil at Equilibrium (pg ) . 
m (eoil dry weight) = 1.0 g for all sampla 
f = MON 13900 Adsurlcd to Soil (ppm) 



a 
2- - M g 313 

P , . E  a, 
I L. O D -  .- a e S . 3  
WJz d tn 

C J S  
t W  rw 

m c = 0 4  - o z c r  
" 4  C 110 
*- 

(3 " 2 ' "  
l Z  b z  .a-o r z p r  

'1 11 - II 
H !s M I €  

CONTAINS TRADE SECRET OR 
OTHERWISE CCF.JF!?EhlT1.4L - 

INFORMATIGN GF h1~biSAhTO 
COMPANY -:. . 



Table 9: Adsorption Data for 'tbc MON 13000 and Soil Meta.bli&e Mixture on Supy 
Smdy Loam Soil 

'Solution remaining in soil after supernatant removal. 
Rep = Replicate 
C* = MON 13WY) in Sol'n a t  Equilibrium (ppm) 
z = MON 13900 in Soil at Equilibrium (pg ) 
tn (mil dry weight) = 1.0 g for all  ampl la 

= MON 13900 A b r b e d  to Soil (ppm) (1L 

- . - - . - - . - -  

Adaorbed 

.--- - 
- -.-- 

"Initial 
Sol'n 

Rep - Sol'n Weight' (g MON 13800 - ----- 'MON 13900 Equivalent8 (pg ) 
Dosing Super- Total ) Sol'n in in AD Sol'n Super- 

( P P ~ )  
0.050 1 A 
0.050 I B 
0.202 I A 
0.202 I 

0.945 I A 
0.945 1 B - - 
Werght of mrtral dosmg rrolurron t- 

soil' (pprn) ----- (C,) -.-.- .-- - ----. .- 
0.57 0.03 1 0.13 0.02 0.24 0.W . - -- ---. .. 
055  0.03 1 0 1  0.02 0.24 0.09 
0.63 0.117 0.07 0.96 0.35--- - --- - - - 
036 0.135- - 0.30 
0.74 0 .433-  0.32 238 .--- -- .- .-.- 0.77 - . ..- 

.0.72 0.430 0.31 2.88 0.79 ---- - --- 
0.73 0.626 2.56 0.46 4.48 1.46 
0.73 0.701 2.90 0.51 ~ . j i - - -  --i:io 

-- 
- 

fnitial" 
4.81 
4.88 
4.81 
4.78 
4.86 
4.86 
4.83 
4.86 

4.?2 
4.79 
4.72 
4.69 
477 
4.77 
4.74 
4.77 

natant 
' 4 2  

4.33 
4.18 
4.22 ' 

4.12' 
4.14 
4.10 
4.13 .. 



* 

.. 
Table (0: Adsorption Data for the MON 13- md Sail MtkboPte Mixture on 

Loamy Sand Soil 

'Solution remaining in soil efter eupernatant rernoval. 
Rep = Replicate 
C, = MON 13900 in Sol'n at Equilibrium (ppnr) 
z = MON 13900 in at Equilibrium (pg ) 
m (soil dry weight) = 1.0 g for all samplea 
1. = MON 13800 Adsorbed to Soil (ppm) 
(I 



Table 13: Summary of ior. Coefficiems for the Adsorption of the SiOS 
13900 and Soi! re and MOS 13900 

Cobpound. 5oii 

Mixture Drummer 
Mixture Sable 
Mixture Sarpy- 
Mixture . Spinks 

I MO3 13900 1 Drummer 
* MOS 13900 . Sable 
MOS 13900 Sarpy 

I 

MOS 13900 Spinks 
Compound ,. Soil 

Mixture Drummer 
Mixture Sable 
Mixture Sam.  

Spinks Sfixture 
MOS 13900 Drummer 
MOS 13900 Sable 
M O S  13900 Sarpy 
N O S  13900 Spinits 
Mixture t the MOS 

K 195~-7 - n 1 =9Gr7 
Conf Bound Coni Botind 

3.50 0.26 0.74 0.07 
3.47 0.35 0.77 0.10 

. 1.70 . 0.54 0.81 0.12 
: 0.79 ' 0.04 .0.91 0.09 

3.72 : 0.40 : 0.72 0.08 
3.17 0.40 : 0.69 0.10 
1.73 . 0.85 : 0.83 0.52 
P.60 0.03 0.89 0.06 

fCd  i95% 
1 Conf Bound 

4.40 0.42 247.2 
4.26 0.37 213.0 
1.90 . 0.32 327.6 

' 0.82 0.04 71.3 

5.16 0.53 289.9 
4.48 0.54 224.0 , 

1.90 0.38 341.4 
0.64 0.03 55.7 

13900 and soil metabolite mixture. 

- I .  CONTAINS TRADE SECRET OR . 

IS- OTHEPWlcL: C:'4FIDEFITIIL 
INFOHlATlCk GF ~ I C ~ S A N T O  

S I ~ L - ~ Q ~ :  COMPANY . . . . *.:* 



Table 14: Sunmaq of Aborptior. Coefficients for the .idsorption of I I O X  13900 
Osamic Acid II (see Figures 19 and 20 for graph:: 

Soil h' - 1 
n 

Conf Bound 
Drummer 1.01 0.08 60.1 : 

Sable 1.90 0.10 93.0 , 

S a w  1.13 0.15 194.8 
Spinks . 1.12 0.16 97.4 

CONTAINS TRADE SEC!?ET O R  
O T H E R W I S E  CONFIDEU?:;~~ 
I N F O R U A T l C b  CF ~~;ISASI 
COMPANY 



Table IS.: Summary of Desorption Coefficients for the Desorprion of the 
SIOS 13900 and. Soil 

I 

h- Soil Initial =95% r. - =93'7 

I 

Sable a 0.05d 1.72 0.53 0.64 0.07 

~oncentratioh I ppr.1 Conf Bound Conf Bound 
Drummer 0.050 
Drummer 0.202 
Drummer . 0.603 
Drummer . 0.945 

- -- C .  I 

Sarpy 0.204 1.48 I 1.22 0.70 0.34 . 

Sarpg 0.60q 1.90 0.61 1.06 0.34 i 
0.94d 

I 

1.89 1.41 1 .OO 1.20 S arar 

0.96 0.16 0.48 0.04 
1.93 1.28 0.49 0.21 

- 3.22 0.43 0.67 0.OE 
3.32 0.36 0.65 0.08 

- -- - -  

Sable 0.202 
t Sable 0.603 

Sable a 0.945 

Spinks , 0.05C( : 0.50 0.23 0.72 0.14 
Spinks 0.204 : 0.84 0.24 0.90 0.15 

3.05 . 2.48 0.69 0.28 
4.01 0.87 0.90 0.14 
4.22 0.97 1.02 0.23 

- 

Spinks 0.603 1.08 2.32 1.44 3.17 
Spinks 0.944 0.96 0.08 1.69 0.33 

for the 0.050 ppm conce tration since the solutions were too 
dilute for HPLCIRAD nalgsis. : CONTAINS TRADE SECRET OR 

OTHERWISE CG!iFlCENTlPL 
MSG8962 MFORMATICN CF h:bliZA:i ': 

C O ~ * " ' V  -4 . / 7 -  

- 

Table 16: S u m r n q  of 
110s 13900 

Soil . InitiaJ 

- 

Freundlich Desorption Coefficients for the Desorption of 

h" . i95% n' 295% . 1 

i Concentratiqn (ppm) Conf Bound Conf Bound 
Drummer . 0.203 1.98 6.44 0.48 1.04 
Drummer , 0.604 3.66 0.60 0.72 0.09 

; Drumgzer ; - 0.949 3.63 0.41 0.69 . 0.08 . 

Sable t 0.20$ . 3.08 12.77 0.66 . 1.36 
: Sable 0.60g : 4.98 ; 1.46 1.01; 0.17 
, Sable 0.94t 4.81 : 1.46 1.13 : 0.27 

Sarpy i 0.20$ 2.23 7.72 0.85 * 1.37 
Sarpy 0.60s 3.54 3.10 1.71 . 0.83 
Sarpy 0.941 2.25 . 4.25 1.14 2.13 
Desorptioa coefficients cjould not be calculated 



Table Z i :  Summary of Stability Experiment with SIOS 13900 and Soil -\fetaboiirel 

Sample Replicate SiOS 13900 
57 Distributior, 

Initial 97.2 
Drummer A 95.3 
Drummer B 94.9 
Sabie A 97.9 
Sable B 97.3 
Sarpy A 96.4 
Sarpg B 96.7 
Spinks A 94.3 
Spinks B 94.3 
MOS 13900 quantified by HPLC/RAD analysis. 
hitial Solution Concentration was 0.976 ppm 
M O S  13900 equivalents. 
See Section 3.5.7 for a description 
of this experiment. 

CONTAINS TRADE SECRET CR 
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Figure 4: Apparatus Used in the 0% 139.00 Adsorption/Desorptioa Study; Aer- Y obit Soil Incubation Portion 
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STUDY AUTHOR (S) ' S RESULTS AND/OR CONCLUSIONS 



RESULTS & DISCUSSION 

1.1 Study Design 1 
adsorption/desorption data for MON 

The protocol for this study (Monsanto 
to satisfy U.S. EPA Pesticide Assess- 

Leaching and Adsorption/Desorption 
with "C in the oxazolidine . 

of MON 13900 

I, MON 13900 

Several They were: (1) the 

equilibrium); . 

The EPA Guide1 indicate that the mixture of soil metabolites present 
after thirty dsya of aer 1 mctaboliim should be &d for the batch equilibrium 
studies. Sarpy sandy was chosen for the.aerobic incubation since, results . . 

fiom the MON 13900 Soil Metabolism Study2 indicated that fewer bound 
residues were formed andy loam than in Sable silty clay loam (the second 
soil used in the Ae aboliim Study). 

"C-MON 13900 plied to Sarpy sandy loam soil at a rate of 1.38 parts 
per million, based on so weight. .The soil samples were incubated in darkness 
for 30 days under itions (25 O C ,  darkness) to generate a mixture of 
MOS 13900 aerobic s tabolites. After 30 days of incubation, the soil was 
exhaustively extracted eetion 3.5.2, page 21) and a single pooled extract was 
prepared. Analys ed extract by liquid scintillation counting (LSC) - . 
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4.2 Generation of Aerobic Soil Metabolites 



indicated that the extract contained 62:8% of the applied radioactivity (see Table 
3, page 45). 

The aged soil extract was concentrated to remove all organic solvent, and 
then further concentrated to a concentration of 0.945 ppm Y OX 13900 equivalents. 
HPLC/RAD analysis indicated that 80.5% of the distr;bution was parent MON 
13900 (Figure 6, page 75). Three metabolite fractions (labeled hletabolite Fractions 
A, B, and C) were also observed, representing 5.3,11.2, and 3.0% of the HPLC/RAD 
distribution, respectively. Fraction A was a mixture of polar metabolites. Fractions 
B and C were assigned structures based on HPLC retention time comparisons.. 
Fraction B was assigned the structure of the Moil' 13900 oxamic acid 11, bbed 
on HPLC retention time comparisons with an authentic standard. Fraction C was 
assigned the structure of a methyl sulfoxide derivative of LlOX 13900 based on 
HPLC retention time comparisons with a soil extract from the LIO?; 13900 Aerobic 
Soil Jletabolism S t ~ d y . ~ .  Fractions A, B, and C were all observed in the aerobic 
soil metabolism study. S o  structures were assigned to the components in Fraction 
i. 

I ll 
MON 13900 MON 13900 Oxrmic Acid 

The calcium content of the concentrated extract was determined by the Mon- 
santo Physical Sciences Center to be 169 pg/mL (see Section 3.5.4, page 21). Cal- 

. cium sulfate was added to bring the calcium content to 0.01 M. Dosing solutions 
for the adsorption/desotption experiment were prepared at four concentrations of 
MON 13900 equivalents: 0.050 pprn, 0.202 ppm, 0.603 ppm, and 0.945 ppm. 

: Radiolabeled rolatiles and CO? were trapped and quantified for the'iberobic 
soil incubation as desctibed in Section 3.6.3. The soil remaining after extraction was 
combusted to determine-unextractable radioactivity. Table 3 (page 45) summarizes 
the distribution and total accountability of radioactivity during the aerobic aging 
portion of the study. Total recovery for this experiment was 90.8%, with bound 
residues totaling 14.5% of applied dpm. 
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